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(54) CAPACITIVE FINGER DETECTION FOR FINGERPRINT SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique that 
improves safety in fingerprint detection. 
SOLUTION: In a capacitive fingerprint detector, fingers 
are detected by a capacitive grid positioned in the upper 
side of a fingerprint sensor electrode for measuring the 
absolute capacitance of the fingers arranged on the 
surface of the sensor. The capacitance measurement is 
converted into a representative frequency, and 
subsequently compared with a reference frequency or 
frequency range and it is determined whether the 
capacitance measured agrees with predicted biological 
characteristics of live skin tissue. Therefore, this 
fingerprint detection protects against a cheat in a 
fingerprint detector. 
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Btt"fc>1f— BBittBaLfcMttfU *y K<fcffiE» 
ttttffl«BO«B±JClEllSnTl^«»i:a)IBa)«*ft 

B*U 

»lBr«HB*IBHtltttLTIWE»tt*»»BO«H io 

±»c«*«Banfc*»5*^*ftit"r*. ct*»*tt 

co^Btt^'J v KtmE»a«ktt«BO«B±fcEBa 

nT^*»£am<D*B*«*-r*w&K, me^ws 

-t>-a— Bfi±»«)«Btty , J y HK:*5tt**B*Mie 

[MM3]- IC*5HT. ftftftfilfiBrta)* 

Stt^'J v Kt(WE*tt«»ttB«)«B±»cEBL*:» 

<fc(0iiii<0*»*W5rr*»*fc, «9E«att«i«B<os 20 

±tciB75WBstifcdv5^*ft3t-rafc»»c»iftbfce 

* a- * r ^ * ft«tttt<0e*tt*tt¥tt»tt s 

± tc t& a<e b $ nfc ^ 5^ e ft & \z m& l /t« 30 
BHtJtaf 

K«iS»&aA-6»*JcmEfittlft*DftB«)«B±^» 

[»#JI6] B*IllC*5<r>T, fB«Bi»3£Ba>SB 
JcS^EB^tlfc^S^ftifcSTS^tcSSEiBtebfc 

WEH*bfc«B*aT«aft*T»ft»fc«iftRBH 

WEHfeLfceBfta^Bttft^WE^AfiftfcHiSft 
«Brt(cx*«**cfWEffitttt»lttB<7)*ffi±tc«^E 

B^n/tctsft^-rs. ctzttmt-tzjv&o 

mE»tt«a«B©*B-kC*B*«EBS*lfc^5*^* 
[B#R 8 ] »«*»BBfflO>«f* UI»±«K«B»c so 
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fflLTl»*#»t>*-«BtttafllLfc»Bttyu 
MEfia^atSBco^ffiJiom^WE^Btt^U y 

a>mo*B«:*»uao»«T*re*WB*ft«r5Bt'r 

mE*te*a*B^»B±»c»*«EBsnfc^5^*8t 
fir^fcft^dffESBtft-rBKftftfetfTi^&Kfftt. 

s^fe&it&B, *iruT^*c:t**»t-r*BB. 

[«*H9] 1**18 lets HT, IHE8»yUyH 
(appease <fc£»»£T*«B. 

K*«iwE*Btt*»«BoaB±«3*«;ct*»«tr« 

SI. 

[M^flll] g«*S8K*5^T, Etc, 
(HE*tt*»SiBa)*B±»cit*<EB*nfc^?5^*tfc 
ft^*fc»lcBEBtt*H:«Bk:J:oTB«aft*^tt 

M*«i 2] m*hi ijc43^t, we^u-* 

k:#*6-r**'bB*»*B3£"r*XUy ->a*-^KH 

astft«*-r*ct*»»i:r*ifiB, 

[»*S1 3] W*Rl lK*3lvc, 

^#*r*«K*«SB€rB5e-rs-#©Btt»*5B*"r 

[«f*K14] fflf*«8^*5^T, flttEWffiftifcttB 
A«lttE»tt«MJI*Ba>«B±«clB*«BSnfc^5^* 

l 5 ] »ttfc»BBlc*5tvr, 

u— «b. 

»a*«ttr«fc»*c»*EBa**»a*«iBBo« 

B<tWE*attt-fe>-y—BBi:WIHI*c«*eBtt^U *y 
H»E»Btt5"J v K<kflE»tt*»aB©BB-b©»<!: 
MttBCBB. 

(HE»a*a»B«)«B±K:B*«EBanfc^5^*ft 

*T*ftAfcBE*B*«T«»**£#T^*SU»» 

[ffi#mi 6] 1**11 5fc4o^T> BESBtt^U 
y H^fflrE«Bttt:>tl--««^:WEIBtt«ia«BOS 
B£a>Mlc»* £ <t tt»«i:-r*»a*ttBB. 
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[19**17] M#«i 5ic*si>t, ne»«ttyy 
*»tt»ai«B. 

1 8 ] »#« 1 5 II:, 
CM*« 1 9 ] Mf#fl 1 8 \zn^x. mtti/ v—9 

*«-T«^*Kt-r*^i:&«r»i:'r*«tt«»ieB. 
[JBWO»«l«tKW] 20 
[0 0 0 1] 

C«W<0B-r-5t$»»»] *»W4«ttfc»;RtfB«tt 

H»*Brt©»«t«»tt««cWr* fc0>T**. 
[0 0 0 2] 

i'Jf^ GKE) ?atftoT^«. C<0«fc3tt**DK: 30 

[0 0 0 3] AfflW<cB»W»ttir «:H 4 
i:^L^^ Bttt >*-4 0 2 tt»«»i:«koTtt 

S. ft^ll4 0 4tefg?c<7)£j$S©4 0 8&mm2 40 
tfSRI8JI4 0 6»C<koT*BSHt*C4:*«5I«-C* 

»5fe.ftKJ«ffi4 0 8±0>*-f >t<t'3T»*4h5 
UU 4 1 0Stf«F4 1 2A<ttftffiBB4 0 4 6ttfflltft 

[0 0 0 4] »tt*»tt*tt< tt>»»W«C»fc©*« 

5fc*«»»K*5^Ttt. J£/SSE®4 0 8RtftttDfflB 
14 0 4<0#*#**<D&a]ffi1tffi4 0 4i±WCfiFfiE 

i-^sjs^E4 o 8 t©ni<z)Ei«rcJt«-rs*«ft*« 

T£3>5*>1*€:»fiET*. ftoT, lEWtd so 



ttJDffiBBOttB**"*") IC«fcoT&J»»B4 0 8"rt*«E> 

»diahT^*ttaffl«BK:J:'3T»tt«)aj4 1 o^b 

ffiifi<0*(C*5l^T-t>tl-— 4 0 2 JdcfcoTffl^Sft* 
SB14, £18 dx. y> 2 a<cfcO*:SH»tt<&S4 1 2 CDS 

sjsa -5 jag & ff 5 fc» tc* * -v ai* »«f § c t 

[0 0 0 5 ] tttttt«H4. «»«XttJtttWttfl 
B*W*U -E-oW&lc, STKfiOli^affli 

tt-fe>tJ— 14, r*f*Lj . gp^WROte^HAKcfc* 

So 

[0 0 0 6] '^T, »tt*«MiLfc«MJfctf-fc*a 
[0 0 0 7 ] 

[^fi^/BSfeL/efc^^-r^BHS] #38 W4. EU: «>.««:: 
jft**WU fi^tt€r|6l±LfeJStttt»*fe2fc^B€: 
[0 0 0 8] 

*5UT, -fe>if-«ffi±trEB$nfcfficojte3*W/«C«« 
£ M£ f * Ac 56 H it tt-fc > tf— « B <D ±m tc ??tiE T * s 

«g$ti5. lot, *5BW(C J: Htttt 
[0 0 0 9] 

n Jffi w n & -J < ^sttftewo £ ®im -r z «tt-t > it - ® 

S^^ntt^. Hl«-fe>tl— (MIES 1 0 2(0^7 

TK^tlTt^o S^co-fe tslK 1 0 2&tf-£co 
mmz^^Tlil 9 9 8^5^ 9 BttT'lhffiLrzXmn 
M ; aiWS0 9/4 0, 2 6 1 n r^fittES{l*t>1t- 
(CAPACITIVE DISTANCE SENS 

or) j t^o&?>mm*\&mz&^xmRisX&K) . 

[0 0 10] -tr>i#— OKI 0 2^I 2 C<>5 7 -7x 
-X&WJigI10 4^LT^0, *tlt4-t>-9— 
0g§ 1 0 2^<^nn>hD-7^*rffl|gi:®(i «: 
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5. I 2 CO^-7x-XS:^Si|Hll 0 4ttS!ia?ai 
0 6 £^LTHSWK*^Ttt-t>tf-0B 10 2 fC*f 

Zt>K C©J:-3a:MWatttt-l:>*-igiSl 0 2rtic* 
«ffc£t!:*£<hfcpJ«T**. -fc>th-Ettl 0 2tt, 
X, t>t-7K 1 0 8rt<a§gftSffi£-fe>1t-7 
K108 tttfttLTlEltSnTlr^fgi^aj&^St 

ttt>*-^5447K 1 0 8$*LW5o to 
[0011] -fc>tf- 7K 1 0 8 MLnNMl 1 1 0 Zft 
LT»«WWBIs«S^«*LT^*. H«B«1 1 0 
LT, t>*-7H 1 0 8te> -fc>U— 7H 1 0 8 

rtoi^o«itt«i©Mi*ai, tot, r«b 
mtt zmmm^&^z-Zo t>*-@Bio2n 

X. -fe>1t— 7U-f 1 0 8*>ea»ofc7^-ny«EE9) 
^ft^ML/JL^-izVlf-TU-f 1 0 8rt<BB*<0«S 20 
ttf»b(7)7tn ^BJMEEa«liWieB£ UT*MB 

□ ^ • xv^U (A/D) ^Mi§l 1 2 SWl/T^5. 
A/D^ffi^l 1 2tefflrtA* 1 1 4^^LT^n^C0 

[0 0 12] -fc>-tf— 7K 1 0 8lift**UBXI« 
-f 1 0 8«H-(BlW«tt4 5-5 0 um'VtoZlEJlMM'Jl' 

$fLtfco, -t>u— 7H i o 8rtfc»«-r*-t;u 30 

116^64*2 5 0X 3 5 07H^MLTt^o 
ir 7 K108 tt&-t;u 1 l 8 rta>S»tt««<& 

tt^o -t>if-iHissi o 2^^ffer*<7>Hi^g^^co 

[0 0 1 3] H2A7bS2C$#ffl-r*<!:, 
B*B««c»-J< 8ittllft»Sfi^T Sir >U— 7 U 
-f <7)Bfffi^7S$nTt^. 0 2 ARtf 2 BlC^LfcBrffi 

7H 1 0 8CDITr®T£>3o -fe>+J— 7U-T 1 0 8rt<7> 40 
ir;U 1 1 6(&&*te4>&< £fc 1 B3)«»ttlMfc-fe>1t 
-««2 0 2 **Lt*0, -tnfiiittttWtCfiEoTW 

3 >Bt<7)tt^*3*<fc'r*Ct^BlB«i:RaiB2 0 4^ 
B*-t>*- «B2 0 2 0)±BI3»ftLT*0jao*«) 
±lc»*EBSti:3«ffi*ffl«LT<r>*. 

[0 0 14] *5g^tC*5V^Tf±> -b>tl— 7l"f 1 0 8 
«. X, »tt»t>1f-tfi2 0 6 a- 2 0 6 c*>eft 
§7K«tLTl^. Mat>1t-fl2 0 6 a- 
2 0 6 ctt-fc>U— 7l/-f 1 0 8<0»B±KEBSnjt so 
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n* 0 

[0 0 15] SItt»»t>it-«B2 0 2 «»0^# 

n*«»ttffi«-tr>-y— «B2 0 2<fc«8iJo-b>-tf-« 
i2 0 6 a- 2 0 6 c^ t *»^fC»r?< SBttmftSD 
<0fc*lcttffl-r*C4:*qi*L^. Bffi 
ti-fe>+h- M&2 0 6 a fC£oT^£*l£ 1# 

*imv&K)* Xlit>if-«B2 0 6 blCcfcoTW/T^f 
n^^^iC, »tt«tt-t 2 0 2<DHtC&^$ 

[0 0 16] «KUirt*e>. »BS«BHK:*5V»Ttt, ffl»c 

t>^^ll2 0 2<7)±*KSiifl<^j££njt§» 
ttyj7K2 0 6 b^M$nt^* o SBtt-fcVlf— 
7 K 2 0 6 bffiCO^U >y >^2ACtfL/: 
•t 5 K=»Bt-tr ^MI2 0 2cor B 1co^rp1-b77<7)» 
1112 o 4rt{:Mt^ci;^pJ^5 e ffixt 

<£>T, B2 BtC?nLfcJ:^tC*— O^Btt^U— h 2 0 
6d$R»i2 0 4rt{:MT^ X^2c(:tfI 
fcJ:3*C«BB2 0 4<^±*{C^5JcUT, ^Btt^'J y 

2 0 6 ba)B«±»C»«:IBB$-frSCi:t)»]«&r/tt:tt 

[0 0 17] 8 3«:#8BT5^ #3eW<B#j8*ffifflf:: 

io'< jgjR-tr tc*5^T<£ffl ^n^fg^aiHissoiii 
Ba^snt^s, »««iEiB3 o 2rt«c43(r^T, m 

«k«Hr>*- BB2 0 6 aXl±2 0 6 cK &m&t?*)y 
K 2 0 6 bXHtiftyi/- h 2 0 6 d (di^^JtC^^ 
Tii$lft^l/-h2 0 6 d) A<MttNftftKfllB3 

0 4MS&s*vo>*. 

[0 0 18] ±a!LfcJ;oK:, t>*-811 0 2±tC 
EBLfc«^*fi»W&*»&M*LE.t)J8&«a-rsfc 

tt-t>-9— SB1 0 2±KEBLfc»rt< : FAJ£afc«iB 
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[0019] m&%imm 2 0 6 ci *«-r^iffi*aRcx« 

4£*»«jSft««B3 0 4M^^i±^>Ci:HcfcoT 
««**fT^. UfcMWlftffL 

chitons, Httftfc«(t«MAttMttftltttB3 0 
^^TtB^(f^3 1 0£%£f 

[0020] «ffl?i«tta«Rcx^*yiB**cftffL/ 

Sftjfcffi^ U v xi^-^ KXttBHtifclftU Xte^ 
LTifettrSilt^ffi-CftO* *HB**rr*BA<0B 

p# w I c h u * £ ■& £ d £ fe pj #g -e* s • 
[0021] *»^ttftw<o*«nfcw»tt<oaii3e, «nc 



[0 0 2 2] *«WO«*W*Jfi«)»a«COl^T 

% a 

m l ] *«HO»MIH0!*c:»-2< ^gttfi&SfltS 
Lfc«»t>*-0B©HBH. 

turn (A) 7^m (o ■i**f&w<Dtir&nffimzm 
[h 3 ] *%w<r>¥? m^mm\zmrs< >+f— ^ 

[HI 4 ] 4ia^S«tt»«[*»«lifi«rS Lfc**H. 
102 [sl& 

10 4 I 2 C-T >^-7i- XRCXfflWSfi 

l 0 6 MAP* 

1 0 8 t>"t)-7K 

1 1 0 I^JWIft 

1 1 2 A/D« 

1 1 4 

1 1 6 -tr;u 
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